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ASSBOLY FOR itJU.IM A PTOCTOU J» * ▼SMIL 

BACKGROOHD QP TWP fHVTHTTnfl 

Thi. invention relatea generally to medical devicaa 
and mora particularly to hemostatic davieaa for tha cloaura 
of varioua openings or incieiona in tha body of a patiant. 

Aa will ba appraciatad by thoaa aJtillad in tha art 
varioua aurgical procaduraa ara now being carriad out 
intravaacularly or intra luainally. For example, in tha 
treatment of vascular disaaae, auch aa atheroecleroeia, it 
is common practice to invade tha artery to inaert' an 
instrument or catheter, e.g., a balloon or other type of 
catheter to carry out the procedure within the artery. 
Such procedures uaually involve the percutaneoua puncture 
of the artery so that an introducer aheath can be inaerted 
into the artery and thereafter the instrument or catheter 
itself can be inserted through the sheath to the operative 
position within the artery. On. problea with thi. type of 
procedure is that it is oftenti»ea difficult to stop the 
bleeding at the percutaneous puncture after the procedure 
has been completed and after the instrument (and any 
introducer sheaths used therewith) have been reaoved. 

At present, the aoat coaaon traataant to atop auch 
bleeding ia by tha application of aanual pressure over the 
puncture ait. by a trained phyaician or other auitably 
trained medical peraonnal. Such aanual preaaure haa to ba 
applied for a aufficiently long tiaa for heaoataaia to 
occur ao that the opening ia affectively cloaed againat 
further bleeding, m the case of puncture, into femoral or 
•uparficial feaoral arteries, tha preaaure aay have to be 
applied for forty-five ainutea or aore for heaoataaia to 
occur. Not only is tha application of aanual preaaure 
waataful of tiaa by highly ekiUed medical profaaalonala, 
the procedure re.ulta in a eubstantial reduction, if not 
virtual arreat, of tha flow of blood through the vaaaal. 
Since throaboaia ia one of tha major aide effect, that aay 
/ 
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occur in the immediate post operative period, any reduction 
in blood flow, such as caused by the application of manual 
pr assure, is undesirable. 

Simple applicator devices have been disclosed in the 
5 patent literature for inserting an absorbent plug or member 
into the vagina. Such devices basically comprise a tubular 
element adapted to be inserted into the vagina and having 
a plug of absorbent material located therein. The device 
also includes a plunger to push the plug out of the tubular 

10 element into the vagina. The plug may also include a 
thread or string attached to it to enable the plug to be 
retrieved from the vagina. Examples of such devices ere 
shown in U.S. Patent Hos. 1,191,736 granted to Robertson 
and 1,794,221 granted to Washburn et al. 

15 While such devices are suitable for their intended 

purposes, there is no suggestion of their use, nor are they 
particularly suitable for insertion into an opening in the 
wall of a blood vessel or other bodily lumen or duct to 
seal that opening. 

20 United States Patent Nos. 4,744,364 and 4,853,568 

granted to Kensey, disclose a positioning instrument and a 
closure or anchor device for sealing an opening in tissue 
which separates one portion of the body of a living being 
from another portion, e.g., a puncture in a blood vessel, 

25 duct or lumen, of a living being. Various methods of use 
for that device are also disclosed in these patents. The 
positioning instrument of the Kensey invention basically 
comprises an elongated tubular body having an outlet at its 
distal end. The distal end of the device is arranged to be 

30 inserted through the puncture or other opening. In the 
situation where the puncture is an artery or other blood 
vessel, the outlet of the tubular body is inserted through 
the puncture so that the distal end of the device is 
located within the blood vessel. An anchor is disposed 

35 within the tubular body and is oriented so that it is held 
in a compact aligned or compressed configuration within the 
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tubular body prior to «... Th. tubular body ai. e includ.. 
an ejector in the. form of a plunger-like member arrange to 
force the anchor out of the outlet into th. portion of the 
being's body generally contiguous with th. opening, • g 
within th. interior of th. blood v....i, wh.r.upon the 
anchor is unfolded or expand, to form .„ enlarge tis.u. 
engagement surface. 

A retraction fila»ent i. disclcd as being s.cur.d to 
the anchor or elo.ur. to .nabl. it to be pulled fully along 
or adjacent to the puncture after th. d.vic. tubular body 
has been withdrawn so that the engagement surface of the 
anchor or closure intimately engage, or abuts the inner 
surface of the tissue along the puncture. 

in accordance with on. aspect of the disclosure of the 
Kensey patents, the filament is held taut or otherwise 
secured and placed along the surface of the patient's skin 
to hold the anchor or closure in position in the puncture 
Preferably, the anchor or closure and th. associated 
fila.n.nt are each formed of a biodegradable material, when 
20 the anchor or closure is used for sealing punctures or 
incisions in blood vessels it is disclosed as being 
constructed so that when it is open (1 ... f in it8 unfold J 
or expanded state, and in position to s.al the puncture it 
doesn't appreciably block th. flow of blood through th. 
25 blood vessel. 

In united states Patent Ho. 4,890,612 granted to 
Kensey, there is disclosed a further closure device for 
sealing a puncture or incision formed percutaneously in 
tissue separating two internal portions of the body of a 
living being and a various methods of us. for that device 
are also disclosed. The closure d.vic. of this Kensey 
invention is generally in the for. of a holding nab«r, a 
filament, and a sealing member. Th. holding member is an 
elongated body, constructed like a toggl., .„d pr.f.r«bly 
formed of a biodegradable material, such a. a th.rmopla.tic 
polymer or polygl.ctlde. The toggle i. disclcd a. being 
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molded onto the distal end of the filament. The filament 
is also biodegradable, and is preferably formed of 
polyglactide suture material. The flexibility of the 
filament enables the toggle to pivot to various 
5 orientations with respect to the suture and the sealing 
member. The sealing member basically comprises a 
cylindrical plug, preferably formed of a compressed foam or 
other material, that is highly absorbent and which when 
disposed within the body swells in excess of its compressed 
10 diameter. 

The closure device of this Kensey patent is arranged 
to be used with an insertion instrument to place the 
closure device within the puncture or incision to be 
sealed. The insertion instrument includes a tubular body 

15 member in which closure device is positioned such that the 
holding member is oriented with its longitudinal axis 
parallel to the longitudinal axis of the tubular body 
member. When so disposed, the holding member may compress 
a portion of the distal end of the sealing member. The 

20 filament member extends backward from the holding member 
through or along the sealing member. 

The insertion instrument of this Kensey patent is 
introduced into the puncture or incision in the artery or 
any body tissue (e.g., the liver, gall bladder, lung, 

25 heart, etc.) until its distal outlet is at the desired 
position in the body of a patient. When this instrument is 
used for sealing an artery, the outlet of the insertion 
instrument is positioned so that it is within the artery. 
The insertion instrument is then operated to expel the 

30 holding member from the tubular member. Once the holding 
■•■ter is expelled, the instrument may be held in this 
position for a short period of time to allow the foam at 
the tip of the sealing member, that is the distal end 
portion of the closure device, to swell. This action 

35 effectively tilts the holding member. The insertion 
instrument may then be withdrawn and the closure device's 
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filament retracted. This action pull, the closure dtviw'i 
scaling portion back through the puncture or incision in 
the artery wall until the holding portion angaga. tha innar 
aurfaca of tha artary wall to atop further ratraction. As 
tha holding member coaaa into engagement with tha artarial 
wall, it may effect tha compression of tha distal and 
portion of tha aaaling aaabar. Moreover, tha proxiaal and 
portion of tha aaaling aaabar axtands into tha punctur. or 
incision in tha subcutanaoua tisaua to a point cloaaly 
adjacant to tha skin. Thoao action, affactivaly aaal tha 
punctura or incision froa tha passaga of blood 
thara through. 

Tha patant litaratura alao includas various othar 
devices for closing an opaning in a blood vassal or othar 
opaning. PCT Publication Mo. HO 90/14796 diaclosos tha usa 
of an occluaion aaabar and a locking aaabar which ara 
orientad across tha wall of tha blood vassal to saal tha 
incision from tha flow of blood tharathrough. in U.S. 
Patent No. 5,108,421 grantad to Powlar, a plug typa aaabar 
is disclosed along with one or aora aethods of inserting 
the plug into an incision. Other aeans and techniques for 
closing a wound or other incision are diaclosed in U.S. 
Patent No. 4,606,337 grantad to Ziaaeraann at al. and in 
U.S. Patent No. 5,053,046 granted to Janese. 

Despite all of the relatively recent interest in this 
area, there ia still a need for a siapla and reliable means 
for effecting the closure of an opening, such as in tha 
wall of a blood vessel, duct or lumen, by plugging the 
opening with a gelatinous material or aiallar heaostatic 
material and an anchor or aiallar assembly without 
requiring the application of manual preaaure to the 
incision for an extended period of tiae. 
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SUMMARY OF THE TMVEMTTOM 

Accordingly, it is a general object of the present 
invention to provide an assembly which overcomes the 
disadvantages of the prior art. 
5 It is a further object of the present invention to 

provide a closure assembly that is effective for sealing a 
puncture or other opening in a blood vessel, duct or lumen 
without the need for the application of manual pressure 
thereto and without resulting in a significant reduction in 

10 the flow of blood through the blood vessel. 

It is still a further object of the present invention 
to provide an insertion instrument that is simple in 
construction and which say be reliably inserted into a 
blood vessel, duct or lumen to position an anchor member or 

15 other closure therein for temporarily hemostatically 
sealing the puncture and then injecting a gelatinous or 
other hemostatic material, such as a fibrin type of tissue 
glue, into the incision to economically and simply seal the 
incision. 

20 It is yet another object of the present invention to 

provide a closure assembly which is completely absorbable 
in the body of the patient within a relatively short period 
of time and which will allow the patient to be ambulatory 
shortly after the insertion of the closure assembly. 

25 These and other objects of the present invention are 

achieved by providing an overall assembly for sealing an 
opening in the wall of a blood vessel, duct or lumen of a 
living being. The insertion assembly includes an insertion 
instrument having a tubular body for receipt of the closure 

30 assembly therein. The closure assembly is arranged to be 
expelled from the tubular body. The tubular body is 
generally formed by an elongate tubular member having a 
proximally located portion and a distally located portion. 
The distally located portion has an end with an opening 

35 therein and which is arranged to be introduced through the 
opening in the vessel, duct, lumen or other body cavity. 
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The closure assembly of th« present invention 
preferably generally includes an anchor member, a 
gelatinous or similar material which foras a sealing means, 
and a filaaent member. The anchor member includes a tissue 
engaging portion and is configured to pass through the 
opening in one direction, but is resistant to passage 
therethrough in the opposite direction. The sealing means 
includes a gelatinous material, such as a tissue glue, 
including a cyanoacrylate, or fibrin material which engages 
the filament member as the gelatinous material dries or 
cures. The filament member is an elongate member that is 
preferably formed of a suture material having a length 
which is sufficient to be connected between the anchor 
member and the sealing means while extending across the 
wall of the vessel, duct or lumen. 

The method of use of the present invention includes 
manipulating the carrier or insertion assembly and the 
anchor member to initially locate the anchor member within 
the carrier adjacent to the free or open end thereof. The 
open end of the insertion assembly is introduced through an 
introducer sheath into the opening in the vessel, duct or 
lumen of the patient and the anchor member of the closure 
assembly is then expelled from the open end of the 
insertion assembly. Thereafter the insertion assembly is 
operated to draw the tissue engaging portion of the anchor 
member into engagement with the tissue that is generally 
contiguous with the opening in the petient so that the 
tissue engaging portion of the anchor member at least 
initially or temporarily seals the opening from the flow of 
fluid from the vessel, duct or lumen therethrough. 

The insertion assembly of the present invention also 
preferably includes a means for injecting a gelatinous 
material into the incision adjacent to the vessel, duct or 
lumen and along the filament member to enable the injection 
of the gelatinous material such as a fibrin glue into the 
incision proximally of the anchor. This portion of the 
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insertion assembly may include ona or mora plunger aambara 
aa part of an integral or separate syringe aaaambly to 
allow the gelatinoua material to be injected into the 
incieion once the anchor and filament aamber are poeitioned 
5 along the veeeel, duct or lumen. The use of the gelatinous 
material has the advantage of functioning as a 
bioabsorbable tissue glue which engages the filament member 
to retain the anchor and filament member securely in 
position in the incision and retain the anchor member along 

10 the vessel, duct or lumen shortly after the gelatinous 
material is injected into the incision or puncture. In 
this invention it is believed that the anchor member is 
primarily needed to provide a temporary seal of the 
puncture or incision, i.e. until the gelatinous material 

15 sets up or cures. Therefore, the anchor member may be 
formed of a material that dissolvee in a relatively short 
period of time and which is preferably equal to or less 
than the dissolution time of the resorbable anchor member 
disclosed in the various Xensey patents. Additionally, the 

20 composition of the gelatin material may optimally be varied 
at bedside according to the needs of each patient. For 
example, the composition of the gelatinous material may be 
adjusted to cure faster or slower depending on the amount 
of anticoagulants received by the patient during the 

25 procedure. Similarly, the invention disclosed herein is 
believed to be significantly less complex and less 
expensive to manufacture than various other sealing devices 
which have previously been proposed. 

PRIST DESCRIPTION Of THE DRAHIHfiS 
30 Other objects and many of the attendant advantages of 

this invention will readily be appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings wherein: 
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Pigur. i is a aid* elevational view, partially in 
cross .action, of a ...ling d.vica constructed in 
accordance with thia invention for introducing .„ .„ C hor 
aeab.r conetructed in accordance with thia invention into 
tha body of a living baing to aaal an opening therein; 

Pigura 2 is a aide elevational view, partially in 
cross section, showing the inaertion aaaeably and 
introducer sheath of Figure l with the tubular body 
partially inserted into the introducer sheath; 

Figure 3 is an enlarged aide elevational view, 
partially in cross section, showing the inaertion aaaeably 
inserted into the introducer sheath and positioned in the 
vaasel of tha patient; 

Figure 4 is a side view, partially in croaa eection, 
showing the introduction of the anchor member into the 
veasel of the patient; 

Figure S is a side view, partially in croaa section, 
showing the anchor aeaber drawn into contact with the 
distal outlet of the insertion aaaeably; 

Figure 6 is a side view, partially in croaa section, 
showing the withdrawal of the insertion aaaeably in the 
puncture with the anchor meaber in contact with the wall of 
the vessel; 

Figure 7 is a side view, partially in croaa eection, 
showing the syringe asseably inserted into the partially 
withdrawn inaertion aaaeably and the spring aeaber attached 
between the fllaaent aeaber and the akin of the patient; 

Pigura 8 i. a aide view, partially in croaa section, 
showing the injection of the gelatinous aaterial into the 
puncture; 

Figure 9 ia a aide view, partially in croaa eection, 
showing the preferred poaitioning of the preferred 
eabodiaent of the preeent invention; 

Figure XO is a aide view, partially in croaa eection, 
of an alternative eabodiaent of the preaant invention; 
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Figure 11 is a side view, partially in cross section, 
shoving tha syringe assembly of tha embodiment of tha 
prasant invantion shown in Pigura 10; 

Figura 12 is a side view, partially in cross saction, 
5 showing tha plungar mambar in tha insertion assembly of tha 
embodiment shorn in Figura 10 in tha extended position; 

Figura 13 is a side viav of an alternative embodiment 
of tha prasant invantion similar to tha embodiment shown in 
Figures 10-12 wharain tha gelatinous material is injected 
10 through a port which opens near tha distal and of tha 
tubular mambar; 

Figura 14 is a side view, partially in cross saction, 
showing tha syringe assembly of tha embodiment of tha 
prasant invantion shown in Figura 13; 
15 Figura 15 is a side view, partially in crosa section, 

showing the gelatinous material in tha insertion assembly 
of the embodiment shown in Figura 13 prior to removal of 
tha tubular body from tha incision; 

Figurs 16 is a side view, partially in cross section, 
20 showing ths syringe assembly of an alternate embodiment of 
the present invention; 

Figure 17 is a side view, partially in cross saction, 
showing the syringe assembly of the embodiment shown in 
Figure 16 positioned in the puncture along tha filament 
2 5 member ; 

Figure 18 is a side view, partially in cross section, 
showing the syringe assembly of the embodiment shown in 
Figura 16 with the gelatinous material injected into tha 
incision; 

30 Figura 19 is a side view, partially in cross saction, 

shoving an alternate embodiment of the syringe assembly 
similar to tha embodiment shown in Figure 16; 

Figure 20 is an elevated perspective viav, ahowing tha 
clip member of the embodiment shown in Figure 19; and 

35 Figure 21 is a side view, partially in cross section, 

showing ths gelatinous material, clip member and anchor 
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member of the embodiment shown in Figure 19 in the incision 
in the body of the patient. 

DETAILED DESCRIPTION OF THE PREFERRED 
FORMS OF THE PttEfigMT TffyprTTOM 

Referring now in greater detail to tha various f iguras 
of tha drawings vharain like rafaranca charactars rafar to 
like parts, thara is shorn ganarally at 20 in Figure 1, a 
davice for aff acting tha closura of an incision, puncture 
or othar opaning in a blood vassal, duct or lumen of a 
living being. Tha davica 20 has particular utility whan 
used in connection with intravascular procedurea, such aa 
angiographic dya injection, balloon angioplaaty and othar 
types of recanalization of atheroeclerotic arteriea, in 
situ valvulectomy, etc. However, it should be appreciated 
that the device 20 can be used to hemoetatically cloaa a 
puncture or other opening in other typee of vessels, ducts, 
lumens or body cavities within the body of a patient, such 
as in various laparoscopic, arthroscopic or othar 
procedurea. Thus, it is to be understood that while the 
description of the invention aa contained herein is 
described with respect to the closure of percutaneous 
punctures in blood vessel such as arteries, the device 20 
of the present invention has nany more applications or 
uses. As used herein, the ten "gelatinous- ia intended to 
include a material having a wide range of viacoaity auch as 
a slightly viscous material, a suspension or a paata. 

Before describing the overall davice 20, a brief 
description of a typical, conventional, intravaacular 
surgical procedure, e.g., catheter inetruaentation of an 
artery, utilising a parcutaneous incision or punctura will 
be given to beat appreciate the features of the davica 20. 
In such a procedure, a cannula such aa an angiographic 
needle (not shown) , is inserted percutaneous ly through the 
skin into the artery, such as the femoral artery 24 at tha 
desired location for the instrument's inaertion. The 
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needle cannula ia held in place and the flexible and of a 
mini-guidewire (not shorn) ia than paaaad through tha 
cannula into tha artary to tha dasirad dapth (i.e., 1 a 
longitudinal position tharaalong) . Onca tha mini-guidawira 
5 ia in place, tha naadla cannula ia removed laaving tha 
guidawira in poaition. A conventional introducer sheath 26 
and an arterial dilator (not ahovn) are then paaaad over 
the gu idewire through the puncture 2 8 and into tha 
artery 24. Tha guidawira and the dilator are then removed 

10 laaving tha sheath 26 in place. The catheter (not shown) 
or other intravascular instrument is then inserted through 
the introducer sheath 26 and threaded down the artery to 
the desired intravascular location, e.g., the location of 
an atherosclerotic occlusion. Once the intravascular 

15 procedure has bean completed, the catheter or instrument is 
removed. Thereafter the sheath 26 may be removed and tha 
surgeon or other trained profeasional has previously been 
required to apply manual preasure to the percutaneous 
puncture until hemostasia occurs. In many patients, this 

20 may require at least thirty minutss of manual pressure. 

The device 20 of the present invention generally 
affects the hemoatatic closure of a percutaneous or other 
type of puncture, incision or opening in an artery, other 
body duct or lumen without necessitating the application of 

25 manual pressure thereto. Thus, once the catheter or other 
intravascular instrument has been removed but with the 
aheath 26 preferably left in place, the device 20 of the 
present invention is inserted through the sheath 26 into 
the artery 24 and operated to expel a closure or anchor 

30 member 30 (to be described later) into the artary. The 
anchor member 30 is arranged to be drawn back generally 
adjacent to the wall of the blood vassal and adjacent to 
the puncture 28 to at least temporarily seal the incision 
from the flow of blood therethrough. A gelatinous and/or 

35 hemoatatic material may then be injected into the puncture 
and the introducer sheath and insertion assembly are then 
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removed. The anchor meab«r and gelatinous material are 
then left in place to seal the puncture, incision or other 
opening from the flow of fluid, therethrough. Due to their 
construction, the anchor member 30 and gelatinous material, 
as described broadly above, are preferably absorbed by the 
surrounding tissue in a relatively short period of time. 

Referring now to Figures 1-9, further details of the 
preferred form of the anchor member 30 will nov be 
discussed. The anchor component or member may comprise a 
relatively thin, narrow strip of material, such as a 
resorbable lactide/glycolide polymer sold by E.I. DuPont de 
Nemours, inc. under the trade designation MEOISORB. The 
anchor member 30 is sufficiently rigid such that once it is 
in position within the artery it is resistant to 
deformation to preclude it from bending and thus passing 
bacJc through the puncture or incision through which it was 
first introduced, yet is sufficiently flexible or pliable 
to conform generally to the shape of the interior of the 
artery so as not to injure the arterial tissue. The body 
portion of the anchor member 30 preferably includes at 
least one aperture located at the approximate middle of the 
anchor member 30 and through which a portion of the 
filament member 36 extends. 

The anchor member 30 may also be an unfoldable or 
expandable member which, when contracted or compressed, is 
sufficiently compact to fit within the interior of the 
tubular body 32, but when unconstrained by the tubular body 
32 it may expand or unfold to an enlarged configuration 
suitable for closing off the puncture 28 generally along 
the artery. Thus, the anchor member 30 may be generally 
formed of a resilient and/or hemostatic material that is 
preferably biodegradable and/ or resorbable, so that it will 
be absorbed within the body of the patient after a 
relatively short period of time. One potentielly effective 
material for an alternate form of the anchor member 30 may 
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be a porous hemostatic absorbable gelatin sold by Johnson 
6 Johnson, Inc. under the name GELFOAM. 

Ths filament member 36 preferably constitute an 
elongated flexible thread, which uy be formed of a long, 
5 yet vsry thin, biodegradable material, such as an 
absorbable suture, and which is preferably fixedly or 
otherwise secured to the proximal side or surface of the 
anchor member 30. Additionally, the filament member 3 6 may 
also preferably include a crimp stop member 4 3 thereon as 

10 shown in Figure 3. The crimp stop 43 is preferably a metal 
member which is fixedly attached to the filament member 36 
at a predetermined distance from the anchor member 30. 
Although the filament member 36 is described herein as en 
elongated flexible member, it should be appreciated that a 

15 semi-rigid or other suitable member may also be used as the 
filament member so long as the anchor member 30 is securely 
associated therewith and the gelatinous material is able to 
bond or otherwise engage the filament member to obstruct 
the flow of fluids through the incision, puncture or other 

20 opening. 

In the preferred forms of the present invention, the 
filament member 36 is preferably long and thin; and, 
therefore, the filament member 36 does not interfere with 
the operation of the plunger member 38 as the plunger 

2 5 member 38 is actuated to expel the anchor member 30 out of 

the distal outlet 34 as described more fully below. 
Furthermore, the plunger member 38 and/ or portions of the 
filament member 36 may be modified to accommodate the 
desired thickness and shape of the filament member 36 as 
30 wall as the route of passage of the filament member 36 
through the tubular body 32. Therefore, as the anchor 
member 30 is expelled into the artery, the filament member 
36 slides down the tubular body 32 either along or through 
the plunger member 38. The length of the filament member 

3 5 36 is sufficiently long so that a substantial portion of 

the filament member 36 extends outside of the proximal end 
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of the device 20 even after the anchor member 30 is 
properly positioned in the artary to anabla tha tubular 
body 32 to be withdrawn from tha incision without 
interfering with tha application of tansion to the filament 
member 36. The coupling of the filament member 36 to the 
anchor member 30 may be effected in various ways to achieve 
•ny desired "mechanical advantage" to ensure that the 
anchor member 30 is securely retained on the filament 
member 36 and to provide consistent deployment of the 
anchor member 30 along the wall of the blood vessel 
adjacent to the incision. 

As shown generally in the drawings > the gelatinous 
material 52 say be injected into the incision once the 
anchor member 30 is positioned in the desired location 
such as adjacent to the wall of the vessel, lumen or duct.' 
In a preferred form of the present invention, the 
gelatinous material 52 may consist of a bioabsorbable and 
preferably hemostatic material such as a fibrin glue which 
may include two primary components. Altsrnately, the 
gelatinous material 52 may be formed of a single component 
material such as cyanoacrylate . The gelatinous material 52 
is also preferably curable in the body of the patient 
and/or. otherwise formed to react with the body fluids of 
tha patient to form a gel-like mass of material which 
adheres to the filament member 36 to promote hemostasia in 
the incision or puncture 28 and which secures the anchor 
member 30 along the wall of the blood vessel. 

The first preferred component of the fibrin glue may 
be a fibrinogen material 54 which may be supplied in a 
•olution or as a powder which is to be reconstituted prior 
to use. The second preferred component of the fibrin glue 
■ay be a thrombin material 56 which may also be provided to 
the phyaician in a solution or powder such that both 
components may be injected into the ineision as described 
below. Due to the rapid rate of fibrin clot formation with 
these components, they are preferably separately injected 
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into the incision »uch that the fibrinogen and thrombin 
materials are not nixed until they reach the desired 
location in the incision. One way to overcome the problems 
associated with the rapid clot formation of these 
5 components is through the use of a dual plunger syringe 
assembly 33, an example of which is shown in Figures 8 and 
12. This type of syringe assembly 33 may include a common 
or parallel outlet to ensure that the components are not 
mixed prematurely thereby potentially causing a clot to 

10 form in the delivery device prior to use. The use of the 
fibrinogen and thrombin materials, 54 and 56 respectively, 
are believed to be advantageous because the thrombin 56 
converts the fibrinogen 54 to fibrin by an enzymatic action 
at a rate which is determined by the concentration of 

15 thrombin. Therefore, the relative concentrations of the 
fibrin 54 and thrombin 56 solutions may be varied to 
increase or decrease the rate of clot formation so that if 
equal concentrations of fibrinogen and thrombin form a 
fibrin clot in a matter of seconds, a more dilute 

20 concentration of thrombin may be used to form a fibrin clot 
in a few minutes. 

In a fibrin sealant kit which is presently available 
from the Scottish National Blood Transfusion Service for 
use in clinical trials only, the fibrinogen 54 is provided 

25 as a lyophilized friable solid material containing 225 mg 
of fibrinogen and approximately 50 units of factor VII. 
The solvent supplied for reconstitution of the 
fibrinogen 54 consists of 20 mN Tris buffer with a pH 
of 7.5 and containing aprotinin at 3000 kallikrein 

30 inactivator units per milliliter. The thrombin 56 is 
supplied as a friable lyophilized solid containing 1000 IU 
per vial. The thrombin 56 is reconstituted with a calcium 
chloride solution containing about 40 mM of calcium 
chloride. 

35 In whatever relative concentration of fibrin 54 and 

thrombin 56 that is used, it is believed that the present 
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invention is an improvement over currently proposed 
hemostatic devices because th« rat. of clot formation may 
be adjusted by the physician as needed and according to a 
variety of factors including the requirements of the 
individual patient. 

The foregoing describes the preferred form of the 
basic components of the present invention while the 
following describes the preferred form of the various 
devices and methods used to insert the anchor member 30 and 
the gelatinous material 52 into their respective desired 
locations in the body of the patient to seal the incision, 
puncture or opening in the vessel, duct or lumen. m the 
event that a single component gelatinous material is used, 
the syringe assembly 3 3 may be a conventional single 
15 chamber syringe, and the insertion technique may be 
modified accordingly. 

A basic form of the present invention is shown in 
Figures 1-9. The device 20 of this embodiment generally 
includes an insertion assembly 31 which may consist of a 
simple delivery device such as an elongate tubular body 32. 
The insertion assembly may also include a plunger member 38 
associated therewith. The tubular body 32 and the tubular 
body 32 and plunger member 38 combination of the insertion 
assembly 31 serve as a relatively simple means to deliver 
the anchor member 30 to the desired location in the body of 
the patient. The syringe assembly 33 preferably includes 
a pair of plunger members 55 located in a pair of separate 
chambers 57 although it is anticipated that separate 
syringes may be used to inject the materials into the 
30 incision. As will be described more fully below, a variety 
of delivery means are believed to satisfy the need to 
accurately deliver the sealing components of the present 
invention with the primary difference between the 
respective delivery means being related to the complexity 
of the insertion assembly 31 and the syringe assembly 33. 
Whatever insertion assembly 31 and syringe assembly 33 
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combination are choaen, it ia important that the anchor 
member 30 and gelatinous material 52 ba conaiatantly and 
reliably poaitionad in thair daairad locationa in tha 
incieion, punctura or othar opening and along tha vaaaal, 
5 duct or luman of tha patiant bacauaa it vary important that 
the galatinoua matarial not ba injected into tha blood 
vessel. 

Figure 1 ia illustrative of one baaic form of tha 
insertion assembly 31 of the present invention. The 

10 insertion assembly 31 preferably includea a simple tubular 
body 32 having an outlet 34 at its distal end and a plunger 
member 38 disposed in the tubular body 32* The tubular 
body 32 is an elongate tubular member preferably having a 
relatively email outside diameter, e.g., in the range of 

15 about 6 french to 14 french, and formed of a somewhat 
flexible material, such as a polyethylene or 
polyvinylchloride, to allow the tubular body 32 to be 
inserted through an introducer sheath 26 into the artery 24 
or through the incision after the introducer sheath 26 has 

20 been removed. As shorn in Figure 2, the length of the 
tubular body 32 is preferably sufficient to position the 
outlet 34 of the tubular body 32 adjacent to or slightly 
beyond the distal end of the introducer sheath 26 when the 
tubular body 32 is fully inserted therein. 

25 The plunger member 38 basically comprises a simple 

elongated, cylindrical rod-like member, having a relatively 
flat distal end 39 thereon. As with the tubular body 32, 
the plunger member 38 is also formed of a relatively 
flexible material, such as polyethylene or 

30 polyvinylchloride and is sized to be disposed within the 
interior of tubular body 32. The outside diameter of the 
plunger member 38 is slightly less than the inside diameter 
of the tubular body 32 to enable the plunger member 38 to 
be manually movable along the longitudinal axis of the 

35 tubular body 32 and to push or force the anchor member 30 
out of the distal outlet 34 while allowing the filament 
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aeaber 36 to pass therebetween. Thu. the plun 9 «r aeaber 38 
is arranged to b« aoved f roa a ratraetad poeition, aa shown 
in Figure 2 to an axtandad position (Figure 3) wherein tha 
distal and 39 of tha plungar aeaber 38 is loeatad adjacant 
to tha distal outlat 34 of tha tubular body 32. When tha 
plungar member 38 is .ovad to tha axtandad position, tha 
distal and 39 of tha plungar aaabar 38 foreaa tha anchor 
aaabar 30 out of tha outlat 34 and into tha artary as 
described below. 

The preferred operation of the preaent embodiment of 
the present invention ia best understood by aaquential 
reference to Figures 1-9. The device 20 may be initially 
inserted into the introducer sheath 26 ao that the distal 
outlet 34 of the tubular body 32 extends through the 
incision or puncture 28 and into the blood vessel, duct or 
lumen of the patient aa shown in Figure 3. The device 20 
aay then be secured to the sheath 26 by coupling the 
threaded luer lock 46 from the sheath 26 with the luer lock 
48, of the tubular body 32. As shown in Figure 2, the 
proximal and of the tubular body 32 aay be in the form of 
an annularly projecting flange 49 to serve as a handle to 
enable the user to graap the insertion aaaeably 31 with 
their fingers to eject the anchor member 30 as described 
below. . 

25 once the tubular body 32 and sheath 26 are 

interconnected aa shown in Figure 3, the uaar aay then 
angage and dapraaa the proxiaal end cap 50 of tha plunger 
member 38 with their thuab, while grasping tha flange 49 of 
the tubular body 32 between their fingera. Thia action 
slides the plunger member 38 in the distal direction within 
the shaath 26, whereupon the distal and 39 of the plungar 
aeaber 38 contacts the proxiaal portion of tha anchor 
member 30 of the closure assembly. Continued depression of 
the plunger aaabar 38 towards tha tubular body 32 forces 
35 tha anchor aeaber 30 to alida down tha interior of the 
tubular body 32 toward, the distal outlat 34. At tha point 
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that the distal and 39 of the plunger member 38 reaches the 
distal outlet 34 of tha tubular body 32, an audibla 
"signal" aay ba producad by naarly any convantional means 
(not shorn) to signal that tha plungar member 38 has pushad 
5 tha anchor member 30 out through tha tubular body's 32 
distal outlat 34 and into tha intarior of tha artary 24 as 
shown in Figura 4. 

Tha distal outlat 34 of tha tubular body 32 aay 
preferably include a plurality of petal-like, curved 

10 projections 51 vhich are equidistantly spaced about tha 
periphery of the tubular body 32 to fora a one-way, 
openable gate or distal outlet 34 through which the anchor 
member 30 is ejected when the insertion assembly 31 is 
used. Once the anchor member 30 has been ejected past the 

15 distal outlet 34 and into the artery, the user may allow 
the anchor member 30 to soften slightly by allowing the 
anchor member 30 to remain suspended in the artery 24 for 
a few seconds. Next, the user may grasp the filament 
member 36 to draw the anchor member 30 into contact with 

20 the distal outlet 34 of the tubular body 32 such that the 
anchor member 30 blocks the distal outlet 34 of the tubular 
body 32 as shown in Figure 5. The user may then withdraw 
the sheath 26, the tubular body 32 and the anchor member 30 
together until the anchor member 30 contacts the wall of 

25 the artery 24 adjacent to the puncture 28 as shown in 
Figure 6. Next, a tensioning member such as a leaf or 
similar spring member 62 aay be used to apply a steady 
pressure to the filaaent member 36 to retain the anchor 
member 30 in the desired position adjacent to the wall of 

30 the artery 24. As shown in Figure 7, the spring member 62 
may be positioned between the crimp stop 43 and the skin of 
the patient so that tha sheath 26 and the tubular body 32 
are movable in combination with respect to the anchor 
member 30 and the filament member 36 without altering the 

35 position of the anchor member 30. At this point in the 
procedure, it may be desirable to withdraw the sheath 26 
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and the tubular member 32 .lightly with reapect to tha 
anchor .ember 30 ao that tha distal outlet 34 of tha 
tubular member 32 ia spaead apart a ahort diatanca from tha 
anchor member 30 and ia withdrawn into tha inciaion 
slightly proximal of tha wall of tha blood vassal. 

In this position, tha anchor aaabar 30 temporarily 
aaala the inciaion froa tha flow of blood through tha 
artery. Tha plunger meaber 38 Bay than be removed froa the 
tubular body 32 and a syringe aaaeably 33 is then inserted 
into the tubular body 32 as shown in Figure 7. The syringe 
aaaeably 33 is preferably a generally conventional dual 
plunger ayringe aaaeably. As shown in Figure 7, the 
syringe asseably 3 3 generally conaists of a pair of side by 
side plunger aeabers 53 which are aovable in separate 
chaabera 57 and open into a coaaon outlet 59. The 
chambers 57 of the plunger aaseably 33 contain the 
reconstituted fibrin and throabin aateriale, 54 and 56, 
therein. As shown in Figure 7, the syringe asseably 33 is 
sized to extend along the length of the tubular body 32 ao 
that the outlet 59 of the ayringe aaaeably 33 extends 
slightly beyond the outlet 34 of the tubular body 32. 

Once the ayringe aaaeably 33 ia properly positioned in 
the tubular body 32, the user aay siaultaneously depress 
the plunger aeabers 55 of the syringe aaseably 33 to eject 
the fibrin and throabin aateriala, 54 and 56, therefrom. 
Am the fibrin and thrombin materials, 54 and 56, are 
ajected froa their respective chambers 57, they ere aixed 
together at the outlet 59 of the ayringe assembly 33 aa 
they enter the inciaion. 

Xa shown in Figure. 8 and 9, the fibrin and thrombin 
materials are ejected from the ayringe assembly 33 into the 
distal portion of the inciaion and proxiaally of the anchor 
member 30 to form a maas of the gelatinoua material 52. 
The gelatinou. material 52 ia positioned in the incision 
proximally of tha anchor member 30 and/or the wall of the 
blood vessel. As the fibrin and thrombin materials, 54 and 
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56, are ejected from the syringe assembly 33, it say be 
desirable to withdraw the sheath 26 and tubular body 32 
gradually from the incision 28 to spread the gelatinous 
material 52 along the tract of the incision. Additionally, 
5 because the incision extends through the vail of the blood 
vessel and other percutaneous or subcutaneous tissue, the 
tissue along the incision has a tendency to constrict or 
close as the syringe assembly is retracted. The wall of 
the blood vessel is formed of tissue similar to that of a 

10 muscle; and, therefore, the wall of the blood vessel 
constricts more quickly than the remainder of the incision. 
Therefore, the constriction of the tissue layers and the 
positioning of the anchor member 30 along the wall of the 
blood vessel cooperate to prevent the fibrin and thrombin 

15 materials from entering the blood vessel of the patient. 
Although the gradual withdrawal of the sheath 26 and 
tubular body 32 while the gelatinous material 52 is 
injected is desirable, it is not believed to be a 
requirement for the proper operation of the present 

20 embodiment and will depend on a number of factors, 
including the relative concentrations of the fibrin and 
thrombin materials as well the volume of gelatinous 
material 52 to be injected into the incision. It may also 
be desirable to leave the sheath 26 and tubular body 32 in 

25 place in the incision 28 for a short period of time to 
allow the gelatinous material 52 to begin curing before the 
incision is disturbed by the withdrawal of the sheath 26 
and tubular member 32 as described more fully below. 
Finally, when the user determines that an adequate seal has 

30 been formed in the incision 28 and along the filament 
member 36, the spring member 62 may be released from the 
filament member 36 and removed from the skin of the 
patient. Next, the sheath 26 and tubular body 32 may be 
removed completely from the incision, and the portion of 

35 the filament member 36 extending beyond the skin of the 
patient may be cut leaving the incision sealed by the 
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gelatinous material 52, anchor member 30 and filament 
member 36 as shown in Figure 9. 

As the gelatinous material 52 cures and forms a clot 
in the incision, the gelatinous material 52 frictionally 
engages the filament member 36 to ensure that the anchor 
member 30 is retained along the wall of the blood vessel. 
Additionally, the clot formed by the gelatinous material 52 
will absorb any bleeding from the tissue surrounding the 
incision 28 and will also absorb any blood which may seep 
past the anchor member 30. over the next few weeks, the 
gelatinous material 52,. the filament member 36 and the 
anchor member 30 will be absorbed into the tissue of the 
patient. 

The anchor member 30 functions to ensure that none of 
the gelatinous material 52 enters the artery and also to 
ensure that the gelatinous material 52 has an opportunity 
to cure without substantial amounts of blood or other 
fluids immediately diluting the fibrin and thrombin 
materials. Because the gelatinous material 52 is designed 
to form clots, it is very important that the gelatinous 
material not be injected or otherwise released into the 
blood vessel of the patient. Ultrasound pictures from a 
study of a hemostatic device having an anchor member 30 of 
the type generally described herein illustrate that an 
initial step in the healing process involves the 
encapsulation of the anchor member 30 along the wall of the 
blood vessel. Therefore, it is believed that with the 
present invention, it may be possible to restick the 
patient to form another incision near or at the prior 
incision site shortly after the original incision because 
the gelatinous material 52 may be formulated to be absorbed 
relatively quickly, and it is believed that the clot would 
not be adversely affected if it is repunctured before it is 
completely absorbed, zn order to facilitate the repuncture 
of the patient, the anchor member 30 and/or the gelatinous 
material 52 may also be formulated to include a radiopaque 
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material therein to assist the user in identifying tha 
location of tha prior incision 28. 

Figuras 10 to 12 ara illustrative of a furthar 
embodiment of tha present invention where like numbers have 
5 been added to like members to illustrate the similarities 
between the respective embodiments. In this embodiment, 
the tubular member 32 includes one or more side openings 
or ports 64 along the proximal end thereof and a hemostatic 
va 1 ve 65 at the pr oxima 1 end thereof . As shown in 

10 Figure 10, the anchor member 30 is initially deployed in 
the manner described above with respect to the prior 
embodiment and shown in Figures 1-7. The side port 64 of 
the tubular body 32 is in flow communication with an 
outlet 66 which is located on the interior of the tubular 

15 body 32 as shown best in Figure 11. Next, the plunger 
member 38 is retracted in the tubular member 32 to a 
location which is proximal of the outlet 66 on the interior 
surface of the tubular body 32. The user then connects the 
» syringe assembly 33 to the side port 64 in the manner shown 

20 in Figure 11. If conventional single chamber syringes are 
to be used, it may be desirable to use multiple side ports 
such that the thrombin and fibrin materials, 54 and 56, are 
not mixed until they are injected into the incision 28. In 
the embodiment shown, the dual chamber syringe assembly 33 

25 includes the reconstituted thrombin and fibrin materials, 
54 and 56, therein. Once the syringe assembly 3 3 is 
connected to the side port, the fibrin and thrombin 
materials may be ejected from the syringe assembly 33 and 
into the interior of the tubular body 32. The user may 

30 allow the thrombin and fibrin materials to cure for a short 
period of time in the tubular body 32, if desired. Next, 
the plunger member 38 of the tubular body 32 may be 
depressed and moved to the extended position as shown in 
Figure 12 to eject the gelatinous material 52 into the 

35 puncture adjacent to the anchor member 30 and along the 
proximal side of the wall of the blood vessel. 
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As also shown in Figures 10 to 12, the anchor 
naabar 30 of tha praaant embodiment may ineluda an enlarged 
head member 68 which extends inwardly from the wall of the 
blood vessel when the remaining portion of tha anchor 
member 30 is positioned along the wall of the blood vessel. 
With this type of anchor member 30, the gelatinous 
material 52 is able to coagulate around the head member 68 
of the anchor member 30 to form a secure seal in the 
puncture. As with the anchor member 30 of the prior 
embodiment, the gelatinous material 52 also forms a clot 
around the filament member 36 to ensure that the anchor 
member 30 is securely retained adjacent to the wall of the 
blood vessel. 

Figures 13 to 15 are illustrative of a further 
embodiment of tha present invention where like numbers have 
been added to like members to illustrate the similarities 
between tha respective embodiments. In this embodiment, 
the tubular member 32 is substantially similar to the 
tubular member 32 described above and shown in Figures 10- 
12. The tubular member 32 includes one or more side 
openings or ports 64 along the proximal end thereof and a 
hemostatic valve 65 at the proximal end thereof. As shown 
in Figure 13, the anchor member 30 is initially deployed in 
the manner described above with respect to the prior 
embodiment and shown in Figures 1-7. The side port 64 of 
the tubular body 32 is in flow communication with an 
outlet 66 which is located on the interior of the tubular 
body 32 as shown in Figure 13. Next, the plunger member 38 
im retracted »nd withdrawn from the tubular member 32. The 
user then connects the syringe assembly 33 to the side 
port 64 in the manner shown in Figure 14 while the 
hemostatic valve 65 seals the proximal end of the tubular 
body 32. If conventional single chamber syringes are to be 
used, it may be desirable to use multiple side ports such 
that the thrombin and fibrinogen materials, 54 and 56, are 
not mixed until they are injected into the incision 28. In 
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the embodiment shown, the dual chamber syringe assembly 33 
includes the reconstituted thrombin and fibrin materials, 
54 and 56, therein. Once the syringe aesembly 33 is 
connected to the side port, the fibrin and thrombin 
5 materials may be ejected from the syringe assembly 3 3 and 
into the interior of the tubular body 32. The user may 
allow then allow the gelatinous material 52 to cure for a 
short period of time in the tubular body 32 so that the 
gelatinous material 52 frictionally engages the filament 

10 member 36. Once the gelatinous material 52 has begun to 
cure, the tubular body 32 may be withdrawn from the 
incision so that the gelatinous material 52 is positioned 
in the incision in engagement with the filament member 36 
and adjacent to the anchor member 30. 

15 Figures 16 to 18 illustrate a further embodiment of 

the present invention where liXe numbers have been added to 
like members to illustrate the similarities between the 
respective embodiments. In this embodiment, the anchor 
member 30 is positioned along the vail of the artery in the 

20 manner described above and shown in Figures 1-7. The 
sheath 26 and the tubular body 32 are then removed from the 
puncture to leave only the anchor member 30 and filament 
member 36 in the incision and blood vessel. A spring 
member 62, similar to the spring member described above, 

25 may then be placed on the filament member 36 to retain the 
anchor member along the wall of the blood vessel and 
maintain a slight and continuous pressure on the anchor 
member 30. Next a modified syringe assembly 70 (Figure 16) 
may be attached to the filament member 36 in the manner 

30 shown in Figure 17. The syringe assembly 70 of this 
embodiment preferably includes two separate chambers 72 and 
plunger members 74 therein and a common outlet 76. The 
distal end of the syringe assembly 70 is preferably tapered 
slightly and includes a generally U-shaped clip member 78 

35 thereon. The clip member 78 is designed to slidably engage 
or clip onto the filament member 36 so that the syringe 
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assembly 70 is movable distally along the filament 
member 36 in th. incision to the position ehown in 
Figure 18 wherein the clip member 78 contact, the anchor 
member 30. The use of the clip .ember on the distal end of 
the syringe asseably 70 ensures the proper alignment 
between the outlet 76 of the syringe asseably 70 and the 
filament member 36 so that as the gelatinous material 52 is 
injected into the puncture, the gelatinous material 
surrounds the filament member 3«. Therefore, the 
frictional engagement between the gelatinous material 52 
and the filament member 36 will be assured as the 
gelatinous material cures. Additionally, as shown in 
Figure 18, the outlet of the syringe assembly 70 is spaced 
apart a fixed distance from the clip member 78 so that as 
15 the syringe assembly 70 is moved along the filament 
member 36, the clip member 78 will contact the anchor 
member 30 to stop further distal movement of the syringe 
assembly 70. Once the clip member 78 reaches the anchor 
member 30, the outlet 76 will be spaced apart the desired 
distance from the anchor member 30 and the gelatinous 
material 52 may be ejected from the syringe assembly 70 
without injecting the gelatinous material 52 into the blood 
vessel of the patient. 

An alternate form of the clip member and syringe 
assembly described above and shown in Figures 16 to 18 is 
shown in Figures 19 to 21. As best shown in Figure 20, the 
clip member 78 is preferably formed as a member which is 
separate from the syringe assembly 70. In this alternate 
embodiment, the clip member 78 includes a relatively small 
semicircularly shaped distal end 80 and a larger 
samicircularly shaped proximal end 82 which is sized to 
temporarily engage the distal end of the syringe 
assembly 70. The distal and proximal ends, 80 and 82, are 
interconnected by a generally elongate body member 84. it 
is contemplated that the clip member 78 of this alternate 
embodiment may be formed of a bioabsorbable material so 
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that the gelatinous material 52 may be injected in the 
incision and allowed to curs around ths clip member 78. 
Therefore, once the gelatinous material 52 initially cures, 
the syringe assembly 70 may be removed while the clip 
5 member 78 remains in the incision. This embodiment may be 
further modified such that the distal end 80 of the clip 
member 78 physically engages the head member 68 of the 
anchor member 30 such as with a snap fit or other type of 
locking arrangement. Therefore, in this embodiment, as the 

10 syringe assembly 70 is removed from the incision, the clip 
member 78 is released from the distal end of the syringe 
assembly 70 and remains in the incision in engagement with 
the anchor member 30. The syringe assembly 70 of this 
embodiment functions as a positioning member to position 

15 the clip member 78 in the incision, and the clip member 78 
of this embodiment functions as a spacer to ensure that the 
distal end of the syringe assembly 70 is spaced apart from 
the anchor member 30. The clip member 78 of this alternate 
embodiment is particularly useful in situations where it is 

20 desirable to use radiopaque materials to identify the 
location of the incision for future resticks. For example, 
it is contemplated that the clip member 78 may be formed of 
a bioabsorbable material similar to that of the anchor 
member 30 and at least the body member 84 thereof may 

25 readily include a radiopaque material formulated therein. 
The use of the radiopaque material in the clip member 78 is 
particularly attractive because the clip member 78 is 
positioned at the opening in the wall of the blood vessel 
and this is an area of concern to the physician when the 

30 physician is interested in performing resticks or further 
procedures. Yet another advantage of the detachable type 
of clip member 78 relates to the respective sizes of the 
distal end 80 and proximal end 82 of the clip member 78. 
Because the proximal end 82 of the clip member 78 is 

35 preferably larger than the distal end 80 of the clip member 
78, the tissue will constrict in an hour glass shape along 
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the length of the clip member 78 to further assist in 
retaining the anchor member 30, clip member 78 and 
gelatinou. material 52 in the deeired position in the 
inci.ion aa generally ahown in Figure 21 a. the gelatinous 
material 52 cures. 

As should be appreciated from the foregoing, the 
syringe assemblies and introducing assemblies of the 
subject invention and their method of use enables the 
ready, effective and efficient sealing of an opening. . UC h 
as a puncture or incision in body organs, cavities or 
tissue, be it a blood vessel, a lumen, a duct, or other 
opening formed in the body of the patient. For example, 
the sealing assembly and its method of use can be used for 
the purpose of sealing percutaneous transhepatic punctures 
to preclude the risk of bile leakage into the peritoneum, 
via the liver puncture site after arthroscopic or 
laparoscopic procedures or even along the spinal column 
after spinal punctures. Moreover, the closures, instruments 
and their method of use may also be used for sealing 
percutaneous incisions in the lung or heart which may occur 
from a wound or other trauma. 
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ASSEMBLY FOR SKALXVO A PUWCTTOB XV A VMS XL 

CLAIMS 

What is claimed is: 

1. An assembly for sealing an incision in the body 
of a patient wherein the incision extends from the skin of 
the patient into a blood vessel, duct, lumen or body cavity 
of the patient, the assembly comprising; 

5 a first member formed of a bioabsorbable material 

and sized to be positioned in the blood vessel, duct or 
lumen of the patient; and 

a second member formed of a bioabsorbable and 
gelatinous material and said second member cooperatively 
10 seals the incision from the flow of fluids therethrough in 
combination with said first member. 

2 . The assembly of claim 1 wherein said second 
member is formed of a hemostasis promoting material which 
is absorbable within the body of the patient. 

3. The assembly of claim l further including a third 
member extending between said first and second members. 

4. The assembly of claim 3 wherein said third member 
is a filament member and said third member is frictionally 
engaged with at least one of said first member or said 
second member. 

5. The assembly of claim 3 wherein said third member 
is a flexible filament member. 

6. The assembly of claim 3 wherein said third member 
is formed of a rigid material. 
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7. The assembly of claim 6 wherein said third member 
is at laaat partially ancirclad by said aacond mambar. 

8. Tha aasambly of claim l wharain aaid first member 
is an anchor member. 



9. Tha assembly of claim l wharain said sacond 
aambar is foraad of an injactabla matarial which is 
injactad into tha incision in tha body of tha patiant. 

10. Tha assembly of claim l wharain said first aambar 
is oparativaly positioned in tha blood vassal of a patiant 
and said sacond aambar is oparativaly poaitionad in tha 
incision and a third aambar extends between said first 
member and said second member such that said first aambar, 
said second member and said third member cooperatively aeal 
the incision from the flow of blood from the blood vessel 
therethrough . 

11. The assembly of claim 10 wherein said sacond 
member is formed of a plurality of injectable aaterials 
which are aixed together to seal the incision from the flow 
of fluids therethrough. 

12. The assembly of claim 11 wherein said materials 
include a thrombin containing material therein. 

13. The assembly of claim 11 wherein said materials 
include a fibrinogen containing matarial therein. 

14. An assembly for sealing an incision in tha body 
of a patient wherein the incision extends from the skin of 
the patient into a blood vessel, duct or lumen of the 
patient, the assembly comprising; 
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5 a first member formed of a bioabsorbable material 

and sized to be positioned in the blood vessel, duct, body 
cavity or lumen of the patient; 

a second member formed of a bioabsorbable and 
gelatinous material and said second member cooperatively 
10 seals the incision from the flow of fluids therethrough in 
combination with said first member; and 

an insertion assembly including an elongate 
tubular member to facilitate the insertion of at least one 
of said first member or said second member. 

15. The assembly of claim 14 wherein said tubular 
member is an elongate introducer member and said first 
member is expelled therefrom into the blood vessel, duct or 
lumen of the patient. 

16. The assembly of claim 14 wherein said tubular 
member includes a means for ejection associated therewith 
and said second member is ejected therefrom. 

17. The assembly of claim 14 including a syringe 
assembly having a plurality of chambers therein and said 
chambers include at least a portion of' said second member 
therein. 

18. The assembly of claim 14 wherein said tubular 
member includes an injection port thereon and said second 
member is injected therethrough. 

19. The assembly of claim 14 including a syringe 
assembly having a clip member thereon and said clip member 
is sized to space said syringe assembly apart from said 
first member in use. 
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20. Ths assembly of claim 19 wherein said clip member 
is bioabaorbable and is sized to contact said first member 
in usa. 

21. A method of saaling an incision formed in tha 
body of a patiant vharain the incision extend, generally 
from the skin of a patient into a selected blood vessel of 
the patient, the method comprising; 

inserting a first member into the incision to a 
location generally adjacent to the wall of the blood 
vessel; and 

injecting a gelatinous material into the incision 
such that the gelatinous material is positioned in the 
incision proximally of the first member to seal the 
incision from the flow of blood passing through the blood 
vessel. 

22. The method of claim 21 further including the step 
of ejecting the gelatinous material from a syringe member 
into the incision. 

23. The method of claim 22 further including the step 
of injecting a plurality of materials into the incision to 
form the gelatinous material. 

24. The method of claim 21 further including the step 
of inserting a filament member into the incision so that 
the filament member is frictionally engaged by the 
gelatinous material in the incision. 

25. The method of claim 21 further including the step 
of inserting a clip member into the incision so that the 
clip member is frictionally engaged by the gelatinous 
material in the incision. 
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26. The method of claim 21 further including the step 
of inserting a clip member into the incision so that the 
clip member is positioned in the incision and contacts the 
first member. 

27. The method of claim 26 further including the step 
of inserting the clip member into the incision by 
positioning the clip member on the distal end portion of a 
syringe assembly. 

28. The method of claim 21 further including the step 
of inserting syringe assembly into the incision along a 
filament member to insert the distal end portion of the 
syringe assembly into the incision at a desired location 

5 and then ejecting the gelatinous material therefrom. } 

29. The method of claim 21 further including the step 
of inserting the gelatinous material into the incision 
through an elongate tubular member. 

» 

30. The method of claim 29 further including the step 
of inserting the gelatinous material into the incision and 
around a filament member which is operatively connected to 
the first member. 

31. The method of claim 30 further including the step 
of injecting the gelatinous material into the incision 
through an elongate tubular member so that the gelatinous 
material cures in the incision to seal the incision from 

5 the flow of fluids therethrough. 

32. The method of claim 21 further including the step 
of injecting a material containing thrombin therein as part 
of the gelatinous material in the incision. 



WOM/242M 



KT/CSM017I9 



- 35 - 

33. The method of claim 21 further including the step 
of injecting a material containing fibrin therein aa part 
of the gelatinous material in the incision. 

34. The method of claim :i further including the step 
of injecting separate materials containing thrombin and 
fibrin therein and mixing the fibrin and thrombin in the 
incision to form the gelatinous material in the incision. 



WOM/242M 



KT/CS9M1719 



01 /u 



FIG. 1 




FIG. 2 




WOM/M2M 



02/U 



*CT/Ua**l7i* 




WO 96/24290 



03/14 



*CT/US9*01719 




WOM042M 



KTAJBM»I719 



Ol'U 



FIG. 7 




WO 96/242*0 



PCT/CS9M1719 



05/u 



FIG. 8 




rcTA7S9Ml?19 



FIG. 10 



50 



WO 96/242* 



PCT/CSH*171* 



07/u 

FIG. 11 




WOM/242H 



KT/USM01719 



08 /u 

12 



WO MOON 



09/14 



KT/GftM»17l9 



FIG. 13 




WOM/242M 



10/14 



KT/US9MI719 



FIG. 14 




WOM/143M 



KT/(Ja»t*!7l9 



11/14 



FIG. 15 




WOHO4B0 



FCT/TOH*171* 



»2/u 

FIG. 16 




FIG. 17 



WOM/U2M 



FIG. 18 




FIG. 21 




WOM042M 



u/u 
FIG. 19 




INTERNATIONAL SEARCH REPORT 



PCT/U3»6*l7|t 



No. 



A. CLASSIFICATION OF SURJECT MATTEt 
VC(6) :A*IS |7«0 

Aoeordipf 10 tttaroauoeeJ Paten. Ottiifrttjon (IPC) or 10 both 



naiioaal cbaaifirmion and IPC 



Mmimam *>ctimcnt«k>fi teerehed (ektuikatioa %ynzm followed by eluifieation tytnbotoT 
IM. 604/36. 39. 40. 43. II. 92, 93. J64. 170. 111. 257. 273; 60671. 213. 214 



included in the fields Marched 



Eleanxuc data base consulted during the 



inum a t i nn ai aca/cn fnarae of data base and. wberr 



practicable, tea/eh aermi used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Catetory' 



Citation of 



*pp*©pnat*. of the relevant passage* 



Relevant to claim No. 



X 

— , p 

Y 



Y, P 



US, A, 5,413.571 (KATSAROS ET AL) 09 May 1995, see 
Figs. 6, 13 and 14; column 12 line 58 to column 13 line 37 
and column 13 lines 56-62. 



US A. 4,890,612 (KENSEY) 02 January 1990, see Figs. 
6-10, and column 6 line 24 to column 7 line 25. 



US, A 5,433,481 (LEE) 22 August 1995, see column 4 
hnes 21-52, column 5 lines 53-66, and column 6 lines 38- 



1-3, 6-10. 
16. 18-21. 
27. 29 



14- 
25- 



11-13. 17, 22. 
23. 33. 34 



1. 3-7, 14, 15, 
18-22. 24-27 
29-32 

11-13, 17. 22 
23. 33. 34 



D F "^<*^«ncnu»i«listeJBU^cominuitwaofBo 1 C. Q See pucm 



family 



J Ala* mm „ 



Due of ihc utuaJ compteuon of the 
29 MARCH 1996 



ntcnauoml Much 



On* of imiiinf »f lb* mtcmuiaiul March rrpon 



08 MAY 1996 



N y address of ihc ISA/US 

C^rwiwi,ui-ir of Ptwu Tradseaufca 



D C. 20231 
P*»iai-t No H03> 305-3230 



A^prucd officer i&t^jf 
JEFFREY A. SCHMIDT 



Teh 



tNo. r7Q3)30S-3Ul 



Form PCT/ISA/3I0 



aheciKJuly 



